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To reduce microbial contamination of watercourses and ultimately meet compliance and water quality (Crohn and Bianchi, 2008) . Predicting the balance between 8 accumulation and depletion of E. coli within land-based reservoirs is thus crucial for 9 understanding the dynamics of (or risk from) diffuse microbial pollution from agriculture.
11
Since the early 20 th century (Bigelow, 1921) first-order kinetics have been used to
12
describe the population decline of bacteria in research fields as diverse as medicine,
13
food biotechnology and environmental microbiology (Peleg, 2003 
16
Microbiological analysis of samples
17
Soil analysis: All bacterial analysis of samples was conducted within 4 hr of collection.
18
Briefly, fresh soil samples were crumbled and 10 g was added to 90 mL sterile water 
27
Estimates of the error associated with dung-pat E. coli content were based on the 28 distribution of measured values from this study and on the range of existing literature 1 values for cattle faeces (see Table 2 ). estimates of the range of error associated with the die-off parameter. Given the scarcity
12
of die-off data we allowed a +/-33% error in this coefficient. The die-off data was used to 13 determine the daily E. coli decline within all deposited faecal material for each 14 successive day within a six month grazing period.
16
The model was run 500 times using randomly chosen parameter scenarios from the 17 error ranges ( Where ER is the magnitude of E. coli growth for any given day.
11
The multiple parameter scenarios and associated fuzzy weightings provided a
12
distribution of values for the E. coli reservoir at each time-step, expressed as percentiles
13
of these distributions in the sections below.
15

Results
16
Measured E. coli in the faecal store (dung-pats)
17
Overall, E. coli was present on the day of excretion at a mean concentration of 7.12 log 10
18
E. coli CFU g -1 dry faeces and showed fluctuation in population numbers, rather than 6.29 log 10 CFU g -1 dry faeces; a level greater than observed 28 days after deposition.
24
The individual die-off profiles for all six dung-pats are shown in Figure 2 conditions is limited to one study (Avery et al., 2004) . Unfortunately the aforementioned 10 study only covered die-off profiles for faeces deposited in November and so no account
11
of differential die-off profiles for differing months, or even seasons, was provided. As a
12
result, in our model we used a step-change approach in die-off coefficients between 
26
The discrepancy in assumed first-order die-off and actual field persistence of FIOs was 27 highlighted using our plot experiment and associated model. predicted by the model to be within the faecal reservoir. This is because first-order die-6 off would make it impossible to detect larger numbers of E. coli in the soil store (given 7 that concentrations were below detection on day 0) than in the maximum predicted 8 faecal store as first-order die-off implies a decline of cell numbers rather than an 9 increase. The fact that soil E. coli levels exceeded that of the maximum predicted input 10 levels on over 80% of sampling dates suggested that first-order die-off did not 
10
equates to a bias or structural error that leads to potential underestimation of diffuse-
11
source microbial risks to soil and water quality at the field and catchment scale.
13
Conclusion
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